Docket No. VAS-5041CIP2 



AMENDMENTS TO THE SPECIFICATION 

Please delete Section A entitled "Stents" of the Background Art and replace it 
with the replacement section, a marked-up version of which begins on the following page. 
Section A begins on page 2 of the specification and ends on page 7 of the specification. The 
marked-up version of the replacement section is marked-up to show all the changes relative to 
the previous version of the Section A. As can be seen, the changes are simply typographical in 
nature - numbers of subsections iv), v) and vi) have been changed to iii), iv) and v), respectively. 
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A. Stents 

The prior art includes a number of radially expandable stents which may be initially 
deployed in a radially collapsed state suitable for transluminal insertion via a delivery catheter, and 
subsequently transitioned to a radially expanded state whereby the stent will contact and engage the 
surrounding wall or the anatomical duct or body cavity within which the stent has been positioned. 
Such stents have been used to support and maintain the patency of blood vessel lumens (e.g., as an 
adjuvant to balloon angioplasty) and to structurally support and/or anchor other apparatus, such as a 
tubular endovascular grafts, at desired locations within a body cavity or passageway. For example, 
they may be used to anchor a tubular endovascular graft within a blood vessel such that the graft 
forms an internal conduit through an aneurysm or site of traumatic injury to the blood vessel wall. 

Many stents of the prior art have been formed of individual member(s) such as wire, plastic, 
metal strips, or mesh that have been bent, woven, interlaced or otherwise fabricated into a generally 
cylindrical configuration. These stents of the prior art have generally been classified into two major 
categories: a) "self-expanding" stents, and b) "pressure expandable" stents. Some examples of stents 
of the prior art include those described in United States Patent Nos. 5,405,377 (Cragg); 5,882,335 
(Leone, et al.; 6,017,362 (Lau); 6,066,168 (Lau); 6,086,604 (Fischell et al.) and 6,1 17,165 (Becker). 

i) Self-expanding Stents 

Self-expanding stents are typically formed of spring metal, shape memory alloy, or other 
material that is resiliently biased toward its fully radially expanded configuration or is otherwise 
capable of self-expanding to its fully radially expanded configuration without need for the exertion 
of outwardly directed radial force upon the stent by an extraneous expansion apparatus (e.g., a 
balloon or mechanical expander tool). Such self-expanding stents may be initially radially 
compressed and loaded into a small diameter delivery catheter or alternatively mounted upon the 
outer surface of a delivery catheter equipped with a means for restraining or maintaining the stent in 
its radially compressed state. Thereafter, the delivery catheter is inserted into the body and is 
advanced to a position wherein the stent is located at or near the site at which it is to be implanted. 
Thereafter, the stent is expelled from the delivery catheter and allowed to self-expand to its full 
radial diameter. Expansion of the stent causes the stent to frictionally engage the surrounding wall 
of the body cavity or passageway in which it has been positioned. The delivery catheter is then 
extracted, leaving the self-expanded stent at its intended site of implantation. Some examples of 
self-expanding stents of the prior art include those described in United States Patent Nos. 4, 655, 



3446J 



3 



Docket No. VAS-5041CIP2 

771 (Wallsten et al.); 4,954,126 (Wallsten): 5, 061, 275 (Wallsten et al.); 4,580,568 (Gianturco); 
4,830,003 (Wolf et al.); 5,035,706 (Gianturco et al.) and 5,330,400 (Song), 
ii) Pressure-Expandable Stents 

Pressure-expandable stents of the prior art are typically formed of metal wire, metal strips, 
or other malleable or plastically deformable material, fabricated into a generally cylindrical 
configuration. The pressure-expandable stent is initially disposed in a collapsed configuration 
having a diameter that is smaller than the desired final diameter of the stent when implanted in the 
blood vessel. The collapsed stent is first loaded into or mounted upon a small diameter delivery 
catheter. The delivery catheter is then advanced to its desired location within the vasculature, and a 
balloon or other stent-expansion apparatus (which may be formed integrally of or incorporated into 
the delivery catheter) is utilized to exert outward radial force on the stent, thereby radially 
expanding and plastically deforming the stent to its intended operative diameter whereby the stent 
frictionally engages the surrounding blood vessel wall. The material of the stent undergoes plastic 
deformation during the pressure-expansion process. Such plastic deformation of the stent material 
causes the stent to remain in its radially expanded operative configuration. The balloon or other 
expansion apparatus is then deflated/collapsed and is withdrawn from the body separately from, or 
as part of, the delivery catheter, leaving the pressure-expanded stent at its intended site of 
implantation. 

Some examples of pressure-expandable stents of the prior art include those described in 
United States Patent Nos. 5,135,536 (Hillstead); 5,161,547 (Tower); 5,292,331 (Boneau); 5,304,200 
(Spaulding) and 4,733,665 (Palmaz). 
[iv.]iii] Drug eluting stents 

In spite of the availability of the various stents of the prior art, a continuing need in the 
stented graft art is for a stented graft capable of providing drug therapy after implantation. The 
specific drug needed by patients who are being treated by the implantation of stented grafts varies 
with the type of pathology being treated — for example, whether cardiovascular, hepatic, or 
gastrointestinal. In the case of cardiovascular pathologies, it is pertinent that restenosis is observed 
in up to 50% of patients involved in angioplasty procedures. Restenosis refers to the reclosure of 
vessels by cellular or other invasion following vessel-clearing procedures. Restenosis is actually a 
natural healing process involving elements of the clotting cascade and later uncontrolled migration 
and proliferation of smooth muscle cells (SMC). The ultimate result is stenosis of the vessel — a 
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return to the condition for which the treatment was initiated. Such cellular invasion is also a major 
problem in hepatic stenting procedures. 

One of the original reasons for the use of stents in angioplasty was to minimize the impact 
of restenosis. Disappointingly, stents have been found not only to cause undesirable local 
thrombosis, but also to be ineffective in countering the effects of SMC migration and consequent 
restenosis. The consensus of medical opinion as of late 2001 is that it is unlikely that a single 
physiological process is responsible for restenosis, and thus it may be necessary to have different 
approaches for different clinical scenarios. 

To address the restenosis problem, it has been proposed to provide therapeutic substances to 
the vascular wall. Although this could be done by means of systemic administration, for example 
orally or by injection, this route of administration subjects the patient to the general systemic effects 
of the drug. Such general systemic effects would include the possibility of systemic toxicity. By 
contrast, it has been proposed to administer the drugs locally by means of drug eluting stents. Here, 
ideally only the specific vasculature at issue would be affected by the action of the drug, whereas 
the general tissues of the patient would only be subjected to extremely small doses of the drug. 
Pertinent therapeutic substances include antiplatelet agents, anticoagulant agents, antimetabolic 
agents, vasoactive agents such as nitric oxide releasing agents, anti-inflammatory, antiproliferative, 
pro-endothelial, antisense and anti-migratory agents, all of which are embodied in the present 
invention. The administration of these agents, as well as antimicrobial agents to counter the 
possibility of infection is therefore of major interest in the stent and stented graft art. 

Among further pharmacological agents that are of interest in the general connection 
discussed above is sirolimus, also known as rapamycin, an immunosuppressive and antiproliferative 
compound. Sirolimus is a macrocyclic lactone produced by Streptomyces hygroscopicus and has 
the molecular weight 914.2. Although early studies with sirolimus coated stents have been 
promising with regard to the reduction of restenosis, concerns remain in the medical community 
regarding drug dosing levels, the need for predictable drug deposition, and asymmetrical stent 
expansion that could lead to some spots getting a much higher concentration of drug than other 
spots. Furthermore, in the long-term, there is also the potential risk for stent malopposition, or that 
the pharmaceutical agent is merely delaying the effect of restenosis, that could eventually manifest 
itself. These issues will of course ultimately be examined by the use of suitable clinical tests. 

Another drug of special interest in connection with stents is paclitaxel. Paclitaxel is a 
natural product that blocks vital mitotic cellular functions, and hence cellular proliferation. 
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Paclitaxel has a molecular weight of 853.9. In a preliminary study, researchers at three German 
hospitals covered stents with low doses of paclitaxel designed to elute the drug for 28 days. During 
a six-month test period, no patient using a paclitaxel treated stent exhibited restenosis, whereas 1 1% 
of control patients exhibited restenosis. 

One problem that has been associated with certain drug eluting stents is the development of 
an "edge effect" at the edges of the stents after placement. The "edge effect" comprises such 
phenomena as lumen reduction, neointimal proliferation inside the stented segment, plaque 
proliferation, and remodeling at the proximal and distal edges of the stent. By the use of the drug 
eluting radially expanded tubular stented grafts of the present invention the edge effect is drastically 
reduced or eliminated. 

This invention generally embraces drug eluting stented grafts wherein the drug eluting 
capability is provided by a composite of drug material and a bioerodible polymer. A feature of 
the invention is the discovery of a particularly useful group of bioerodible polymers for this 
purpose. These polymers are fully described In U.S. Patent 4,131,648 by Nam S. Choi and Jorge 
Heller, issued December 26, 1978, assigned to Alza Corporation, and entitled "Structured 
Orthoester and Orthocarbonate Drug Delivery Devices", which is incorporated herein in its 
entirety by reference. The patent discloses a class of polymers comprising a polymeric backbone 
having a repeating unit comprising hydrocarbon radicals and a symmetrical dioxycarbon unit 
with a multiplicity of organic groups bonded thereto. The polymers prepared by the invention 
have a controlled degree of hydrophobicity with a corresponding controlled degree of erosion in 
an aqueous or like environment to innocuous products. The polymers can be fabricated into 
coatings for releasing a beneficial agent, as the polymers erode at a controlled rate, and thus can 
be used as carriers for drugs for releasing drug at a controlled rate to a drug receptor, especially 
where bioerosion is desired. 

iv[.]) Endovascular brachytherapy stents 

A further approach to reduce restenosis after percutaneous coronary intervention is 
intravascular brachytherapy (VBT) which involves irradiation of the vasculature by an endovascular 
source such as a stent. Radiation sources for this purpose include palladium- 103 ( Pd), a low 
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energy photon emitter. Other brachytherapy sources include "Tr, JZ P, and ,0 °Re. Sr/Y90 source 
trains have also been employed. The present invention provides a solution to the long-standing 
need for a stent for VBT. 
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v[i.]} Gene therapy 

Recombinant Semliki Forest Virus (SFV) selectively transfers genes into cultured vascular 
smooth muscle cells leaving endothelial cells unaffected. Thus, SFV can function as a selective 
vector for balloon-injured vessels and can provide a pathway to deliver genes for the purpose of 
preventing restenosis. The administration of selective vectors such as SFV through stented graft 
delivery is therefore a further benefit of the present invention. 
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